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g =B||oi(lightly doped drain) Me!^|iiiEj(H| Oia^tFfe S^iSt X^7|S13(self 

align) ^^*^9.^ S^^cHj 2JoUH, sajgSl ^3114 gAlcHj ggg B-^SFAIH ^ gjfe 5^*1 xfl 

S af^CHI fi^th =BI|0| E|Hx|-fiE|o| 7||o|E ^^oil §y£|fe A]H|0|AH1 

s2ha<BjQ^4 Ajz^goj c^e s-a^osMi ii.n^\kA si^^zts^i ^akhi ids^ a^fex^lzEs^ 
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^7WSf 3H^2000-0027680 

e tSS XflS go^cHI ath 50s, ^§1 XHES =a|oi(lightly doped drain) MSS^^l 

iiiEjoll o|5^t^fe x^7|S|3(self align) g^i^os ^^IKMI ?JoUH. S^ISSl §A|(H| 

5EH 7|#(H| ttl-e «h£*|| 4;Xho| §^ £1a U|x| £ifS S^StFo^ -aSfha. 

?^X^. H1aO^I £.A|th dF2f aO| ^E|g 7|g-(10)0fl SJ£t^i^9^(11)« S^tl- ^. -a ?3^(A) a! 
S^(B)2| ^B|& 7|&(10) feUHl >i|0|M ^l^2^9^•(12), 7i|0|E Sj^(13). -ySlS ih5H!t|-9t(14) SIMjS'iJ- 
5hst(15)S S^^m, >i:n||0|AH(spacer)» S^SF7| ^^o^ ^^(H| ^L^t^5^■(16)# §*ftH:^. ^i- 

71 ^E|^ ^HhashQKl4)e eiAf?^X|# R\^oi S^£|Ql Zl^7?l|fe300Ao|JL, ■fe^7| MS: ihShe^lS) 
S 1500 A ¥7^1^ &^7| ^L^§^9^(16)^ 1100 Asl ¥7«|£| gS^H^e^Cmedium temperature 

oxide)oS S^thcF. 0\0\Ki, X^fe£ £ b||o| Qj o|q^(£A|S|-X| g|:#)S S^tf7| i?^t^ 0|S^°| 

a^o^. H1b<H| EAItH d^^^^ ao| tHfet(15)m Se^ZftfO^ An|0|A4(15A)M S^thc^. oim. 

Aht^s^ AiH|o|AH(i5A)# 4i|z^4S(H|AH 7||o|E S^(13) ^i-cHI S-as as: tHsF9t(15)o| 

^¥71- <i^Z|-£lO-| d■^^9l•S| ^7«|fe1000AO| Hcf. 0|oUi 5! £.BI|oj ?^Q^(£.A|t^X| 

asos. ElcCHI £A|*h dhSif ^o| axil ^5 ^H(H| <i^ztSx|a^osAH as^e^(17)t 500 A ^TfllS S^ti-cF 
oloUi ^ladsls ?^'M(B) ^^(Hl atfe^ol ^^^oi o|#.oi| ^ejSjS ^e^(B) ^"-(Hl ^^£|fe S^uHd^F 41 

si€ 7i&o| ^^ ^J^o\ xHffjEjfe 5# l^x|t^7| ?|s^oi -a ?3q^(a) ^<hi xih Mm\^3.{25)m s 

l:^SoS. Xfl1 i|2tDF>i3(25)S X||7HSfJl. EldOj| EA|t^ HhSf ?fO| ^^0^| S^hS^Stog 

BPSG(borophosphosilicate glass)S|-(i8)# S-gSl-jl, BPSGa|-(18) #ol| gai^ iigA|?fe x||2 

Qhii:H(EA|SFX| aS)# S^th ^, BPSGe^(18)# dB|S|os X^|7^§^0^ ^ ?3Q^(A) a! ^esIS ?3o^(B) 
(HI z^z^ 5i!i#(19A, 19B)# S^S^CK olaH. ^ ?3o^(A) BPSGaKl8)0| <M2^£lte 2tS(H|AH S§fs^(17) 
01 <i^z|Sx|sfosAH ein-m ^oi sa|S(i9A) i.^S^s^ >^iH|o|aH(15A) gy •fejsis 

7|S(10) ^Sj aShSKl7)0| ttScK £E&. ^fflSlS ?3^(B)^o| BPSGe^(18)0| 4]2|-£|fe ^SoflAH ? 
fflsis ?35^(B)(H|fe <!^zj-Sx|9toj Si^9to| 8i7| caigofl 7|Sh(iO) iteoi dFSin^^ oH_|' 

7iio|E a^(i3) ^^¥o^| s^s MS. t^§^9t(15);7^x| ijztscf. 

agos. H1eo^| fEA|t^ ahfZF ^o| a ?3?^(A)o1 ee|m(i9A) Si^ef(i7)# ^d^l^os xfl 

7MJL. XII2 4]Z^aF>i=im XII7HSCK 0|tq|, ^1!|S(19A) ^^Oi| S!2^Q^(17)0| X||7H£|X| gtJl ^iHllOlAH ^EH 

s S#E|o-| 5ejS(i9A) x-igoj ^(w)o| §s AhEHs ^x|^c^. zleIji. 4^7| ^^sis S"3^(B)(M| 

5^S(19B)S S^sFfe 2fS<H|Ai MS t^S^e^(15)0| ^^A5\Q\ in^S ^E|5 •fchtFSSF9Kl4) £*h 

xl|7^£|o^A^ tjioie 5j^(i3)oi icSscK 

cF^os, EifcHi EAI& b^2^^o|^^*^| ?s ^^oa #E|AjBig9t(20)s 500 A ^ms^tFji sei^isi 

5Sf(20) g>;iE!! ■yEWo|£.(wSi 0^(21)* 1200 A g^e! •ys|Aho|c5j-(2i) 5!s 

E|^E|5°^(2G)« HHEiytfO:! U|EEho|(bitline)S S^tH^F. 

bh2F ^01, xh7isa S-^os S^ir g^ollfe Ajztsxle^s ehsAl ^^tho^o^tt 

^^oj| £.h#tFo^ saitsi ^01 Sohxfe e^oi SJcF. gei^ ^y^oll 5f#£|fe 4|zrsx|aft xfl 
7Hsf7| ^tfoi gais ^ intS <MztSx|a^l ggj-^ ^^4^z^•os xl|7HSFfe oiolf o| 

2^<H|fe ojA|#(in situ)S S!^!!- ^ 0-^2.^, -ijzfSxie^aF ^e|& 7|&o| 4^z|-^6!|u|7|. ' 

x^|go| ?JcK 

^7\9k SX||g# 5Ha§f7| ?|5fO^ g X^SEil =BlieJ ^SSl eSlxl^iEloil 0|«tf 
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g 7H ^ t^ ^2000-0027680 

0^ x^7|Sa S-ysJfe §7FA|S ^ 7154 S^uHd 5a|o| ^^ 

^SSI "F-^ SI ^f-S 

% Si mie ^'■<Mi x^|1 s^^tg ^^^^ 7;^|2 b^I: ^^7| -a ^^o^| i|z^□^><3» s^sm. 

7^1: ^71 m 07ii7h ?s n^ ^e^eiofl aisH ^y\^^\i\7\ g xii2 ^^e^s §^ 

s^5^fe 7:fl6 0-711; a ^^71 -a °A°A°\ x^eo^l t^s fe^7| x^|1 ^d^i^^o^ 

DjjEj *H^ofl S^Elfe >iIi||0|AHoJ >ilI||0|AHS 0|^fe°^2| ^JTilOfl HiBllthCf. SBHSl S^(H|fe X^£ 

^zfS7:|e[77Vx| >i:H|o|AH ^eHS S^tfo^ ^ajg ^o| gohSc^. 

E2aO]| £A|& d^Sf ^0| ^E|& 7|&(30)<H| ^£^^5^9^(31)« S^t^ ^, •S!?^5^(A) 
?3e^(B)oJ ^B|5 7|B(30) 7l|0|E {i^S^9|(32), 7||0|e 5j^(33), -^El^ ^L^i^gl^S^(34) 51 M± 

s^sK35)s s^tn:^. oioui A-ifeE. ±2.^ % saiej ?i?^(£a|5Fai ats)s S'asf7i ois^oj 

gSS^AIth ^, SSFeK36)# 4f<H| S^turf. ^^7| MS. i+Shet(35)S 1500 A ^SllSS^^ 

Il.l^A^&^x|S ^E|g 4hSF^shej-(34)e 300 A ¥70^ S^sFtH, StFef(36)& efnooA 

S^&a. fe^7| 11F91-(36)S V\iA^0A 4!B|a i.HfaSFs|(SiON)e^l S^IT ^£ 2Jch. 

CF#os. E2bOfl £A|S bFfZF ^0| a o|Q4(A) ^rcHI Afl1 <ijZ|-0h^5L(41)# ^^E^ C^g. -^BSIS S?^(B)2| § 
iF9K36)* Sffl^Z^-s^oH ^UHSI^ ?3'2^(B)2J 7||0|e 5j^(33) l!tf9|- AE||0|A^(36A)S ^^ScK 0| 

mi. ^tfUS ?^?^(B)o| ^E|5 7|&(10) fe^o| xjg^stOl All7^£|0^, 3^ dH^d4 ^EIS 71 

5h(i0)o| sei 7:4-^m «fx|*r ^ ajcf. 

^ 5S« ^AlShCf. Oinll, 'g^(A)(H|AHfe 7i|0|E 5i^(33) ^^(Hl atF5t(36)0| >ilI||0|A4 o^*f§ 

Chgo^, £2cOl| EAI& bhfZf ^01 SL^=g2d# ?|5^0^ t|xll Ahol| BPSG9r(37)m S^sfH. 

BPSGSK37) ^^0^| S^IS iiiSA|7|fe All2 <!^ZtDh>i3L(EA|tFX| ^, C. H 5^ F# i 

#ShiDFS yd^^^■^oi BPSGef(37)l -tdsi^os Afl7H5HAH ^ S-MCA) S! ^^^IS 2l?^(B)cH| zt 
&^m(38A, 38B)S S^&Ch. OinH. -i °A°A(k) BPSG9t(37)0| 4SoflAH S§FSK36)0| M 

ZtSA|9}-o^AH <211-#^04 5ai#(38A) 3^, l!iF9r(36)0| in^SCf. ?3'M(B) ^Sl 

BPSG9|-(37)0| 4JZ|-£|fe 4S<H|Ai S^(B)oj 4JB|S 7|Eh{30) ^(H|fe -N^fSAle^oj S§f9t0| Si 

71 aHS(H| lyse 7ia-(30) iSOl HhSing^ OhU|BK 7l|0|E S!^(33) ^^^0^1 MS. 

5^(35)01 ^MZtSCh. ^^7| BPSG5|-(37)S ^- O2M SBhSOh* 0\%%0\ BPSGe| ^oj 

#E|[}j(polymer)S All7H5ffe SS# ^A|^7|£ 

C^#oS, E2dOll HA|*h dhSf ^0| -i °3°^(A)S| ?ejg(38A) S^o^ ttS ^§fe^(36)l C. H, F S! Oj* 
#BF2CDh^ a<!^^2ttf0^ t!S|?:1o^ AWt^i, Afl2 ^M^TDhAH^ A^|7^t^t:^. OlaH, 

5sig(38A) ^^<Hi ^th9r(36)oi A^|7^£|A| am ^^mioiAH ^ehs ^%^o\ &^sck 

cFgo^, £2e<H| £A|th d^2^ ^01 Sxll Ah(H| gs|^E|S5^(39)g 500 A ¥^^-^3^21, gE|^ 
B|^5|(39) Aholl ^E|AFO|£(WSi 0°^(40)S 1200 A S^t^ ^, ^B|AFO|c9^(40) S! 
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SB|'fe!B|Se[(39)# ni|El'o'tto=l b|MBfe](bit line)# S^S-^K 

&^7|^2^ ^01 0|^O^Xfe S ^SS =S)|,ei ?>fe egxI^sEioj 7||0|E ^H^oll 

^ 2^fe JtllS ?,^'aos.. sa|2^ ^01 ^ZfSxiaf x^|7^# ?lt^ "gEoi ^^^^J^f §S SJOl S7h 

1 

ojo^4 ^ejSlS ^Q^SJ 7|S ^011, 7l|0|e 7l|0|E ^ofl iiNx|3F0:| 7l|0|E 

S^S S<ye|nHti# ^mJL, no\E. srecHl M^E. ihfi^i a! HBIieJ s 

7|& ie, •^71 7l|o|E S! ^'^^ nHtJ S^etg x^|2 B^ll: 

^71 -g! °c^°A ^KHI <N21-ohi^HS S-asfJi, ^71 xfl2 &:H|ol|AH ^fflSIS 1^24 ^^oil 4^71 xfli S^e^ 

t MZit^Oi, ^^SIS eh£*fl 7|& iSt iigA|?|Jl. .^^71 ^^2|S <^'^2\ 7l|0|E 5J= 

^^(Hl S^ef >siH|0|AH« S^tffe x^|3 &7<|; 

^71 x^fe£ s! =aiej i^e^oii oie^thfe SI =aiej xfl4 g 

7^1; 

^7| xfl4 e7^l7h a-SS ?2 fe^oHl, ^71 xfli S?^s^(H| cHsH ^z^tjsibl?!- S XII2 S^sf 
fe Alls e^fl; 

AII6 a! 

^71 ^ gajg ^^.3o^| ingS fe^7| X-m S^Q^^ d^lSlos W-\t[Qi ^71 B>E*I| 7|&g int 

A|7ife XII7 07^11 a&shfe 5^*1 aiis ^-a. 

fll 1 ?r<H| SJoHAi 

&^7| Xfl6 gT^ICHlAH. 

^h7| ^ ^Q^o| 7|e^ i^j J^\o\s ^= ^^o\\ ^71 Xin tgA|?fe 

A-m SeiS. ■fe,^7| ^^SIS 7|&g tgA|?|fe XII2 S^l^ S! &^7| ^"^jSlS ^9^°! 7i|0|E 

4r¥S Al^lfe xfl3 sai#S S^SFfe 5# ^SSS Sffe S"*! Alls s^^. 
Afl 2 IKHI 2^oUi 

fe^7| XII7 BTllfe, 

^^7| XlH Sajg X^S0^1 ^^71 X1I1 ^^a^S ^Z^tFO^ ^7| eh£*l| 7|& iIlSA|aj!^ SA| 

<H|. ■fef7| 71|0|M ^^<H| ^71 XlH S^ett >i]H|0|AH Se«S S#A|?fe ^§oS e^5E*l| &*| 

Alls g^'gj. 

Afl 1 *r 2fe All 2 ojOUH, 

^^71 xlli St^e^ £fe 4!B|5 ^L^§^S§|■e^ g oi^ ^^S. S^tm, 

&^7| A||2S'a9fS BPSG(borophosphosilicateglass)S^osS^^3hfe 5s ^S^S t^fe e>£x|| A^|£ 
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^71 m E^7^|o^|A^, 

^71 7i\2 c. H ai F# oig& SE^so^s ^j^^^^zttFo^ ^ei^^os x^|7^3^fe 5J€ ^sss 
5^*1 nm 

s?tr 6 

^^7| Xfl7 

^^7| Xfll a?^^* C, H a! F« 0|§th #E^2£0^S ?HA^A]7|^o^ >d^=5^o^ «|7Htte 5J# 

tFfe e^E.*^l sxi nm ^^s. 
^7i xi6 Bn ^, 
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